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Background and Purpose: Providing a win-win situation for enterprises and the environment is raising the importance of 
eco-innovation. This article sheds light on the eco-innovation activities implemented within the clusters of the South East-
ern European region (hereafter the SEE region). The main objective of this paper is to provide an outline of the situation 
pertaining to the implementation of eco-innovation activities in analyzed clusters.
Methodology: Empirical evidence is provided through the performance of survey research with a sample of 52 clusters, 
encompassing 11 countries of the SEE region. The basic research method used in this research was a questionnaire de-
veloped for cluster organizations, with which we gathered the data and afterwards conducted descriptive statistics.
Results: The findings demonstrate that the majority of analyzed clusters implement eco-innovation activities. The results 
indicate that 40 clusters out of 52 in all have set objectives with regard to eco-innovation support in their national or re-
gional programs, followed by 35 clusters, which include objectives related to eco-innovation in their cluster strategies, and 
lastly, only 15 clusters are primarily focused on eco-innovation. Hence, our study depicting the current situation regarding 
the implementation of eco-innovation activities in analyzed clusters and clusters’ orientation towards eco-innovation leads 
to us the discussion of why such differences in clusters occur.
Conclusion: The huge differences related to the implementation of eco-innovation activities in clusters of the SEE region, 
can also reflect the level of the national/regional development in terms of economic indicators such as GDP and, at the 
same time, offer room for a lot of improvement, and an exchange of best practice.
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1   Introduction
The main goal of this paper is to depict the actual situation 
regarding activities related to the eco-innovation imple-
mented in analyzed clusters, by encompassing 11 countries 
of South Eastern European region (henceforth SEE region). 
Our study derives from a project called Cluster PoliSEE 
(http://www.clusterpolisee.eu/) and provides an outline of 
the current situation regarding the implementation of eco-in-
novation activities in analyzed clusters and their orientation 
towards eco-innovation.
We are thus following Porter’s (1998: p. 78) definition of 
clusters: “… geographic concentrations of interconnected 
companies and institutions in a particular field. Clusters en-
compass an array of linked industries and other entities im-
portant to competition. They include, for example, suppliers 
of specialized inputs such as components, machinery and 
services, and providers of specialized infrastructure. Clus-
ters also often extend downstream to channels and custom-
ers and laterally to manufactures of complementary products 
and to companies in industries related by skills, technolo-
gies, or common inputs. Finally, many clusters include
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governmental and other institutions – such as universities, 
standards-setting agencies, think tanks, vocational training 
providers and trade associations – that provide specialized 
training, education, information and technical support”.
Moreover, Tessitore et al. (2010), based on a study of in-
dustrial clusters, proved that eco-innovation has the potential 
and power to strengthen the resilience of those enterprises of 
the cluster, which in a longer run show the ability to upgrade 
their strategic and managerial behavior in order to align with 
the most competitive challenges (here authors also count in 
environmental excellence). While Porter (1998) argues that 
clusters play a key role in enterprises’ ongoing ability to in-
novate and have also a vital role in being critical towards 
competition and impact competition in the following three 
ways: firstly, through the increased productivity of enterpris-
es based in the area (enterprises which are a part of a cluster 
can operate more productively in sourcing inputs – better 
access to suppliers and employees; access of technology, 
information and needed institutions; coordination of related 
companies), secondly, clusters drive the pace and the direc-
tion of innovation, which is the underpin of future productiv-
ity growth and, thirdly, clusters induce the formation of new 
businesses, which expand and consequently strengthen the 
cluster itself (Porter 1998).
In our study, we have focused on eco-innovation activ-
ities performed in clusters. Therefore, we have posed ques-
tions regarding eco-innovation activities practiced among 
analyzed clusters and their orientation towards eco-innova-
tion. We aimed to delineate the clusters’ orientation towards 
eco-innovation and review those eco-innovation activities, 
which are introduced among the analyzed clusters of the 
SEE region. In the second chapter of this paper, we will put 
emphasis on the benefits, which can be captured through the 
successful implementation of eco-innovations and present 
the eco-innovation’s peculiarities and its definition as well. 
The remainder of this article is structured as follows: section 
three presents the methodology and, further ahead, in section 
four, we reveal the results of the study leading to section 5, 
which offers a discussion of the results and concludes with 
the limitations of the study and future research directions. 
2   Theoretical background of eco-
innovation
Due to the enterprises’ negative impact on the environment, 
leading to serious global environmental problems, a global 
concern for the environment has also increased among re-
searchers. Thereby, the topic of eco-innovation is gaining 
importance. Eco-innovation can be described as any new or 
significantly improved product (good or service), process, 
organizational change or marketing solution which results 
in the reduction of the use of natural resources (including 
materials, energy, water and land) and decreases the release 
of harmful substances across the lifecycle (EIO 2010 in EIO 
2013). Gmelin and Seuring (2014) have emphasized the is-
sue of sustainability and pinpointed that management should 
pay more attention to it, especially when it concerns new 
product development. Therefore, Pujari et al. (2003) stated 
that the logic of the design, for the environment approach, 
means that new environmental product development is not 
a radically different process compared to the conventional 
one. However, by adding a further level of complexity, this 
process must continue to deliver core benefits to custom-
ers, while also addressing stakeholder needs for improved 
eco-performance and manage any necessary trade-offs with 
existing core or auxiliary product benefits (Pujari et al. 2003: 
p.658).
Moreover, in order to reach a sustainable new product 
development, both lifecycle management and product life-
cycle management should be involved (Gmelin and Seuring 
2014). While, Pujari (2006) revealed that the factors, which 
affect market performance of greener products are found 
to be cross-functional co-ordination between new product 
development professionals and environmental specialists, 
supplier involvement, market focus and lifecycle analysis. 
When focusing on drivers of sustainable product develop-
ment, Tsai et al. (2012) revealed that an important factor 
for the new product development strategy for green toys is 
customer benefit. However, Gmelin and Seuring (2014) sug-
gested that there are both, internal and external triggers that 
motivate the sustainable development of new products.
Researchers also endeavored to delineate how and why 
eco-innovations differ from other innovations and argued 
that eco-innovations have to be properly researched as well. 
Rennings, already back in year 2000, emphasized the “dou-
ble externality problem” of eco-innovations as its peculiar-
ity and pinpointed that eco-innovations are triggered by the 
regulatory push/pull effect, which is not a common driver 
of other innovation types. All innovations produce common 
knowledge spillovers, while eco-innovations additionally 
bring positive externalities to those – environmental spill-
overs that result in the fact that society benefits from them, 
while the costs are borne by the enterprises, which practice 
and introduce eco-innovations (Rennings et al. 2006). In or-
der to define eco-innovation, many attempts have been made, 
while Angelo et al. (2012: p. 117), following a literature re-
view, have proposed the following definition of eco-innova-
tion: “Eco-innovations are organizational implementations 
and changes focusing on the environment, with implications 
to companies’ products, manufacturing processes and mar-
keting, with different degrees of novelty. They can be merely 
incremental improvements that intensify the performance of 
something that already exists, or radical ones that promote 
something completely unprecedented, where the main ob-
jective is to reduce the company’s environmental impacts”.
However, eco-innovations, through bringing benefits 
to the environment and to the enterprise, create a so called 
“win-win” situation (Horbach 2008). Therefore, we should 
be interested in how enterprises can successfully compete 
in changing markets and environments (Klewitz and Han-
sen 2013). Eco-innovations are oriented towards a wholeBrought to you by | Univerza v Mariboru
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lifecycle of products, processes etc. with the aim of releas-
ing less harmful substances into the environment through its 
production and thus harm the environment less – resulting 
in a reduction in environmental impact (Fraj-Andrés et al. 
2009; Angelo et al. 2012; Horbach, Rammer and Rennings 
2012; EIO 2010 in EIO 2013). Enterprises with success-
ful implementation of eco-innovations can seize several 
benefits. One of those benefits is the gain of a competitive 
advantage (Shrivastava 1995; Tien et. al 2005; Chen et al. 
2006; Triebswetter and Wackerbauer 2008; Fraj-Andrés et 
al. 2009; Ar 2012; Hofer et al. 2012; Mourad and Ahmed 
2012; Wong 2012; Leonidou et al. 2013 Robinson and Stub-
berud 2013).
Other benefits derived from the eco-innovation deploy-
ment are eco-efficiency (Mourad and Ahmed 2012) and an 
improved firm’s reputation (Shrivastava 1995). Eco-inno-
vation also leads to improved firm performance (Clemens 
2006; Zeng et al. 2011; Doran and Ryan 2012; Cheng et 
al. 2013; Cruz-Cázares et al. 2013; Rexhäuser and Ram-
mer 2013). Moreover, the gain of sustainable growth in the 
domestic and international markets (European commission 
2012), internationalization and improved export perfor-
mance (Beise and Rennings 2005; Gurǎu and Ranchhod 
2005; Martin-Tapia et al. 2008; Martin-Tapia et al. 2010; 
Cassiman and Golovko 2011; Aguilera-Caracuel et al. 2012; 
D’Angelo et al. 2013) are also among the benefits derived 
from successful eco-innovation implementation.
3   Methodology
The following results derive from a study, which has 
been conducted within the framework of the Cluster Poli-
SEE Project, comprising 11 countries (including: Albania, 
Austria, Bulgaria, Croatia, Greece, Hungary, Italy, Romania, 
Serbia, Slovakia and Slovenia). The main aim of this project 
(Cluster PoliSEE) was to enhance the capability of policy 
makers to confront the situation in the field of entrepreneur-
ial connections in clusters, predicting development and pre-
venting non-desirable changes in entrepreneurial clusters’ 
operations.
Data was gathered with a questionnaire applied to clus-
ter organizations and consisted of closed questions, in our 
case regarding eco-innovation activities in cluster organiza-
tions. The main purpose of this questionnaire was to get a 
deeper understanding of eco-innovation adoption and suc-
cessful implementation in analyzed clusters, followed by the 
identification of the main activities related to eco-innovation 
from the perspective of cluster managers. The theoretical 
background for the questionnaire development was found in 
scientific articles about clusters, different reports and stud-
ies about clusters in different European countries (Asheim 
1996; Swann et al. 1998; Raines 2000; Diez 2001; Sölvell 
et al. 2003; Andersson et al. 2004; OECD 2007) as well as 
including some conceptualization. The questionnaire used 
in the project entitled Cluster PoliSEE was checked and re-
developed several times within the group members respon-
sible for this activity (AWS Austria, Ecoplus, Austria and 
UP ZRS). The applied questionnaire was developed in the 
English language, which was also the language in which 
the respondents had to fill them out. The target respondent 
group for the questionnaire for cluster organizations (regard-
ing eco-innovation activities) consisted of 3-4 clusters that 
partners deem “representative” in their country. Further on 
in our analysis, we will see that some countries or regions 
(in the case of Italy) included more than four clusters in the 
analyses and some just one.
The data collection method was that of a personal inter-
view (or telephone interview if it was not possible to per-
form a personal one). The questionnaire was sent at least 
one week in advance so that cluster managers were able to 
prepare for the interview and inform respondents about the 
time needed. The respondents were cluster managers. Data 
was collected from 22 November 2012 to 22 January 2013 
(approximately two months). To eliminate the bias of differ-
ent interviewers, a unified Excel form was developed to fill 
in the answers to the questionnaire. This allowed us to have 
data that is more comparable across countries and regions 
for further analyses.
We have used general descriptive statistics in order to 
present the results of the study. No other more advanced sta-
tistical procedures were used for data analyses because of 
the small sample size and interpretative nature of the article 
(overview of the current situation regarding eco-innova-
tion’s activities).
3.1   Questionnaire description
Our study derived from the project entitled Cluster PoliSEE. 
We have focused on the part that pertains to eco-innovation 
(comprising four questions with regard to eco-innovation 
activities) in the analyzed clusters, all from the SEE region. 
The respondents were, as aforementioned, cluster managers.
We have obtained general information regarding the 
eco-innovation activities with the following questions: 1) 
“Does the regional/national cluster program set any objec-
tives with regard to support of eco-innovation?”, 2) “Does 
your cluster strategy include any objectives related to 
eco-innovation?” and 3) “Is your cluster primarily focused 
on eco-innovation and, therefore, carries out a wide range of 
activities related to eco-innovation?”.
Clusters were also urged to indicate what kind of activ-
ities related to eco-innovation they implement. The listed 
eco-innovation activities were the following: 1) Aware-
ness-raising, 2) Distribution of information, 3) Training, 4) 
Support for introduction of eco standards, 5) Support for 
investments to improve eco-friendliness, 6) Initiation of/par-
ticipation in eco R&D projects. The scale of the sum variable 
thus ranges from zero (no eco-innovation activity carried 
out) to six (all listed eco-innovation activities carried out).
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4   Results
Firstly, we present the results for all countries together re-
garding orientation towards eco-innovation in the analyzed 
clusters of the SEE region and then in Table 1, we demon-
strate results focusing on each single country. As second, we 
show the results focused on implementation of activities re-
lated to eco-innovation, followed by implemented eco-inno-
vation activities within clusters of each single country. Our 
sample encompasses 52 clusters deriving from 11 countries, 
which have participated in the Cluster PoliSEE project. In 
more details, the number of questionnaires, which we re-
ceived and were completed by cluster managers in each sep-
arate country (or in regions in case of Italy) are as follows: 
Albania (1 questionnaire), Austria (2 questionnaires), Bul-
garia (4 questionnaires), Croatia (3 questionnaires), Greece 
(5 questionnaires), Hungary (3 questionnaires), Italy – Emil-
ia Romagna region (8 questionnaires), Italy – Marche region 
(4 questionnaires), Italy – Veneto region (1 questionnaire), 
Romania (8 questionnaires), Serbia (5 questionnaires), Slo-
vakia (4 questionnaires) and Slovenia (4 questionnaires).
Clusters that were comprised in our study deal with dif-
ferent area of operation/industries: tourism, textile, shoes, 
wood, pellet, energy, automotive, technology, dental and 
health tourism, biotechnology/pharmaceuticals and medical 
technology, green building, green construction, software, 
metal industry, wine promotion, furniture, electro-mobile, 
ICT, marine, organic agriculture, green energy, innovation 
(high-tech) and creative industry. The average number of 
cluster members in selected countries/region in year 2012 
per cluster was 70, while the median was 34 cluster mem-
bers. Moreover, average cluster structure is composed main-
ly of micro (42%) and small (30%) companies. These are 
followed by medium companies (10%), large companies 
(6%) and public bodies and intermediaries (7%). Financial 
institutions, R&D institutes, training and education provid-
ers, universities and technical colleges are represented just 
with a few members and just in certain countries.
4.1   Clusters’ orientation towards eco-inno-
vation
The overall results (see Figure 1) point out that 40 clusters 
from 52 participating clusters have confirmed that their na-
tional or regional cluster programs have set objectives with 
regard to eco-innovation support, therefore, just 12 of 52 
clusters have answered that their regional or national cluster 
programs have not set any objectives related to the support 
of eco-innovation yet. Moreover, 35 clusters include ob-
jectives related to eco-innovation in their cluster strategies, 
while 17 of 52 analyzed clusters have not yet included any 
objectives related to eco-innovation. At last, 15 clusters pri-
marily focus on eco-innovation and carry out a wide range 
of activities related to eco-innovation.
Furthermore, focusing on separate countries we can see from 
Table 1 that in Albania and Veneto region (Italy) national or 
regional cluster programs have not set any objectives related 
to the support of eco-innovation yet. On contrary, we can see 
that all clusters of the Emilia Romagna region (Italy), Serbia 
(all five clusters), Marche region – Italy (all four clusters), 
Slovenia (all 4 clusters), Bulgaria (all four clusters) and Cro-
atia (all three clusters) have confirmed that objectives related 
to eco-innovation support deriving from national or regional 
programs have been set.
Nonetheless, a high number of positive responses re-
garding the setting of objectives related to the support of 
eco-innovation in regional or national programs can be seen 
in the following countries: Slovakia (three of four clusters), 
Greece (three of five clusters), Romania (three of eight clus-
ters) and Hungary (two of three clusters).
In addition, it also shows how many clusters from each sin-
gle country include objectives related to eco-innovation in 
their cluster strategies. Thus, Table 1 illustrates that in Ser-
bia and in Marche region (Italy) all of the analyzed clusters 
in both cases include objectives related to eco-innovation in 
their cluster strategies. These are followed by seven clusters 
(from eight in total) from region Emilia Romagna (Italy), 
which include in their cluster strategies the objectives relat-
ed to eco-innovation.
Also, in the following countries the majority of the analyzed 
clusters from each country include objectives related to 
eco-innovation in their cluster strategies: Croatia (two clus-
ters out of three), Greece (three clusters out of five), Slovakia 
(three clusters out of four) and Slovenia (three clusters out 
of four). In Austria, Bulgaria and also Romania we can see 
that 50 % of analyzed clusters include the objectives related 
to eco-innovation in their cluster strategy. In Hungary, just 
one cluster includes the objectives related to eco-innovation 
in their cluster strategies. Lastly, in Albania and the Veneto 
region (Italy) no cluster includes the objectives related to 
eco-innovation in their cluster strategies.
In the last column of Table 1, we can see how many clus-
ters in each country primarily focus on eco-innovation and 
carry out a wide range of activities related to it. In Albania, 
Hungary, Veneto region (Italy) and Serbia, no cluster pri-
marily focuses on eco-innovation. While in Marche region 
(Italy), the primary focus on eco-innovation is presented in 
three clusters out of four in total. Additionally, the countries 
where the primary focus on eco-innovation is presented in 
50 % of the analyzed clusters are the following: Austria (one 
cluster of two in total), region Emilia Romagna from Italy 
(four clusters of eight in total) and Slovakia (two clusters of 
four in total).
Table 1 presents frequencies regarding positive re-
sponses of all the analyzed clusters joined together for each 
country (e.g. in the last column the results depict how many 
clusters within the analyzed ones from each country are pri-
marily focused on eco-innovation).
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4.2   Clusters’ implementation of eco-in-
novation activities
In the second part of the results, we focus on eco-innovation 
activities implemented in the analyzed clusters. The overall 
results (see Figure 2) indicate that among the listed activi-
ties related to eco-innovation, analyzed clusters in majority 
carry out the following activities: initiation of/participation 
in eco R&D projects (42 clusters), followed by training 
(41 clusters), distribution of information (41 clusters) and 
awareness-raising (41 clusters). However, the activities 
which are related to eco-innovation and less carried out by 
all the analyzed clusters are the support for the introduction 
of eco standards (39 clusters) and the support for invest-
ments to improve eco-friendliness (38 clusters). While the 
least implemented activities related to eco-innovation in the 
analyzed clusters are classified in the category other (eight 
clusters), meaning that the analyzed clusters do not imple-
ment many other activities related to eco-innovation besides 
the listed ones.
Moreover, we present the results regarding the imple-
mentation of activities related to eco-innovation in the clus-
ters of each participated country (the results are presented/
displayed in frequencies for each country, meaning that fre-
quencies for every single eco-innovation activity have been 
computed through all the analyzed clusters for each coun-
try separately). Here we have to emphasize the fact that the 
Albanian cluster and the cluster from Veneto region (Italy) 
do not implement any of the listed eco-innovation activities, 
therefore, the figure is blank when regarding them and this 
presents a total absence of activities related to eco-innova-
tion.
The results (see Figure 3) have revealed that Austrian 
clusters implement all activities related to eco-innovation to 
the same extent (1 for each one), while they do not engage in 
activities related to the support for investments to improve 
eco-friendliness. Bulgarian clusters implement to the largest 
extent the activities regarding training (3) and distribution of 
information (3), while the least implemented eco-innovation 
activities of Bulgarian clusters are the support to introducing 
eco standards (1) and other (1 = extended life cycle stan-
dards). The most implemented activities related to eco-in-
novation in Croatian clusters are initiation of/participation 
in eco R&D projects (2) and distribution of information (2), 
while all the other listed activities related to eco-innovation 
are implemented to a lower extent (1 for each activity related 
to eco-innovation). Meanwhile, Greek clusters mostly im-
plement activities such as: initiation of/participation in eco 
R&D projects (3) and training (3), while all other activities 
related to eco-innovation in Greek clusters are less imple-
mented (2 for each eco-innovation activity).
The most implemented activities related to eco-inno-
vation in Hungarian clusters are: awareness-raising (1), 
distribution of information (1), support to introducing 
eco standards (1) and support for investments to improve 
eco-friendliness (1). The activities such as inititation of par-
ticipation in eco R&D projects and training are complete-
ly absent in Hungarian clusters. Regarding Italy, the ana-
lyzed clusters deriving from Emilia Romagna region (Italy)
0 5 10 15 20 25 30 35 40 45
Is your cluster primarily focused on eco-
innovation
Does your cluster strategy include any
objectives related to eco-innovation
Does the regional/national cluster program
set any objectives with regard to the support
to eco-innovation
Number of responses
Yes
No
Figure 1: Orientation towards eco-innovation within the analyzed clusters of the SEE region (for the overall sample). (Source: 
Authors)
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Number of 
analyzed 
clusters
Does the regional / 
national cluster program 
set any
objectives with
regard to the support to 
eco-innovation
Does your
cluster strategy 
include any 
objectives
related to eco-
innovation
Is your cluster 
primarily
focused on eco-
innovation
Albania 1 0 0 0
Austria 2 1 1 1
Bulgaria 4 4 2 1
Croatia 3 3 2 1
Greece 5 3 3 1
Hungary 3 2 1 0
Emilia Romagna region
(Italy) 8 8 7 4
Marche region
(Italy) 4 4 4 3
Veneto region (Italy) 1 0 0 0
Romania 8 3 4 1
Serbia 5 5 5 0
Slovakia 4 3 3 2
Slovenia 4 4 3 1
mostly implement activities such as awareness-raising (6) 
and distribution of information (6), followed by the least 
practiced activity which is training (2).
However, in the Marche region (Italy) clusters imple-
ment to the same extent the following activities related to 
eco-innovation: awareness-raising (3), distribution of in-
formation (3), training (3), initiation of/participation in eco 
R&D projects (3) and support for introduction of eco stan-
dards (3), while the least implemented activity is the support 
for investments to improve eco-friendliness (2). Further-
more, initiation of/participation in eco R&D projects (4), 
awareness-raising (4) and distribution of information (4) are 
eco-innovation activities, which are mostly implemented in 
Romanian clusters. They engage the least in supporting in-
vestments to improve eco-friendliness (1).
Moreover, awareness-raising (5) and distribution of in-
formation (5) are implemented to the largest extent in Serbi-
an clusters, while training (1) is implemented to the lowest 
extent. We can see that Slovak clusters mostly implement the 
following activities: awareness-raising (4) and distribution 
of information (4), while they do not engage in supporting 
investments to improve eco-friendliness. Lastly, the most 
implemented activities regarding eco-innovation within 
the scope of Slovenian clusters are: awareness-raising (4), 
distribution of information (4), followed by the least imple-
mented activity, which is classified as other (1 = develop-
ment of assessment criteria for sustainable building). In ad-
dition, Slovenian clusters also do not implement any support 
to investments to improve eco-friendliness.
Table 1: Orientation towards eco-innovation within the analyzed clusters of the SEE region (presented for the participating
countries).
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Figure 2: Implemented eco-innovation activities in the analyzed clusters of countries from the SEE region (Source: Authors).
Figure 3: IEco-innovation activities implemented in the analyzed clusters (in frequencies) of 11 countries, encompassing the SEE  
 region (Source: Authors).
0% 20% 40% 60% 80% 100%
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Bulgaria
Croatia
Greece
Hungary
Italy - Emilia Romagna region
Italy - Marche region
Italy - Veneto region
Romania
Serbia
Slovakia
Slovenia
Awareness-raising.
Distribution of information.
Training.
Support to introducing eco
standards.
Support to investments to
improve eco-friendliness.
Initiation of / participation
in eco R&D projects.
Other.
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5   Discussion
In this section, we first present and discuss clusters’ imple-
mentation of eco-innovation activities based on average and 
median values for each country. Section 5 concludes with 
conclusions, limitations of this study and future research di-
rections.
5.1   Discussion regarding clusters’ imple-
mentation of eco-innovation activities
In Table 2, we present descriptive statistics (median, mean 
and standard deviation) regarding the implementation of 
eco-innovations within the analyzed clusters of the SEE re-
gion. With an aim to delineate and in order to provide repre-
sentative data for each country regarding the implementation 
of eco-innovation activities and to be able to compare them 
(at least roughly), we have estimated the presented descrip-
tive statistics through two steps. Firstly, we have computed 
all eco-innovation activities in the analyzed clusters pertain-
ing to every single type of eco-innovation activity separately 
for each country and divided them with a number of the an-
alyzed clusters (to ensure that the mean value could be more 
representative, because the number of analyzed clusters var-
ied among the countries).
Secondly, we have calculated mean values regarding the 
performed eco-innovation activities within different coun-
tries (for each country all types of eco-innovation activities 
were computed and then divided with the number of eco-in-
novation activities = six of them). Nonetheless, mean values 
could not reflect the actual situation – are not representative 
enough; we have used in addition the median values, which 
are far more appropriate in our case.
Additionally, Figure 4 illustrates the median values of 
eco-innovation activities performed in the analyzed clusters 
for each of the participating country. What we need to em-
phasize is, that these results are focused just on our sample, 
comprising the analyzed clusters, which have participated in 
the Cluster PoliSEE project. Hereby, we can see from Figure 
4 that Marche region from Italy is a leader in the implemen-
tation of eco-innovation activities, when, regarding the me-
dian value, it is followed by Slovenia.
High median values with regard to the implementation 
of eco-innovation activities are represented also in the fol-
lowing countries: Austria, Bulgaria, Emilia Romagna region 
(Italy), Serbia and Slovakia (all of them with equal median 
value). These are followed by Greece and Romania. Mean-
while, Croatia and Hungary (both with equal value of me-
dian) demonstrate the lowest median values pertaining im-
plementation of eco-innovation activities (focusing on the 
analyzed clusters). At this point, we need to emphasize also 
that Veneto region (Italy) and Albania have not reported any 
eco-innovation activities implemented in the analyzed clus-
ters.
Even though that all countries, with exception of Albania 
and Veneto region (Italy), implement eco-innovation activi-
ties to a certain level (some of them to a higher and some of 
them to a lower extent), we can notice big differences among 
the analyzed clusters of the participating countries 
TAble 2: Descriptive statistics (median values, mean values and standard deviations) regarding the implemented eco-innovation   
activities in the analyzed clusters of the SEE region
Median value 
(Me)
Mean value 
(M) Standard deviation (SD)
Albania 0,00 0,00 0,00
Austria 0,50 0,42 0,20
Bulgaria 0,50 0,54 0,19
Croatia 0,33 0,44 0,17
Greece 0,40 0,47 0,10
Hungary 0,33 0,22 0,17
Emilia Romagna region (Italy) 0,50 0,54 0,19
Marche region (Italy) 0,75 0,71 0,10
Veneto region (Italy) 0,00 0,00 0,00
Romania 0,38 0,35 0,17
Serbia 0,50 0,60 0,33
Slovakia 0,50 0,54 0,43
Slovenia 0,63 0,63 0,38
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Figure 4: Median values of the implemented eco-innovation activities in the analyzed clusters of South Eastern European region   
 countries. (Source: Authors)
(see Table 2 or Figure 4). These differences can also re-
flect the level of national/regional development in terms of 
economic indicators as GDP and the offer and at the same 
time a room for a lot of improvements, knowledge and best 
practices exchange. Albeit we think that, this is not the main 
reason for which such differences occur. Regarding mean 
values, we believe that some countries have probably not 
included the most representative clusters with regard to the 
implementation of eco-innovation activities. Perhaps these 
clusters were not eager to cooperate.
Therefore, a better explanation of the obtained results 
(especially pertaining to mean values) is that countries, 
which have participated in the study have not necessarily 
gathered the data from the most representative clusters in 
the country (note also that clusters encompassed in the anal-
yses of the Cluster PoliSEE project were a personal choice 
of project partners) and this can lower mean values. In order 
to avoid this inconvenience we have presented also median 
values.
A surprising fact pertaining to the aforementioned dis-
cussion is also that Marche region (Italy) is the leader in 
our study regarding the performance of eco-innovation ac-
tivities, also median and mean values of Emilia Romagna 
region (Italy) are still among high ones, while on contrary, 
Veneto region, also belonging to Italy, has not reported any 
eco-innovation activities at all. Here we posit the question. If 
clusters comprised in our study are not representative, why 
other (perhaps) more representative clusters have not par-
ticipated in the study, if they exist? We interpret the results 
that derived from our study and emphasize that the number 
of clusters is too low to generalize the findings, but at least 
gives space to open a discussion how to motivate the most 
“representative” clusters to cooperate in studies.
In conclusion, the differences are largely under the impact of 
the representativeness of the analyzed clusters encompassed 
in the study. Because of an unequal number of the analyzed 
clusters from the countries comprised in our study, each 
eco-innovation activity was divided with a number of clus-
ters in order to provide mean values that are slightly more 
suitable. Additionally, we have presented also median values 
and interpreted them.
Clusters provide both, competition and cooperation alike 
and, in addition to enhancing productivity, they play a crucial 
role in enterprise’s ongoing ability to innovate (Porter 1998). 
Similarly, Lindqvist et al. (2013) stressed the relevance of 
clusters for innovation, especially because of a critical mass 
in a location of a sector or industry. Clusters have a better 
window on the market compared to their isolated competi-
tors and, as well, they provide the capacity and the flexibility 
to act rapidly (Porter 1998). Their main advantage is that 
different actors can support each other and the effect of (un)
planned meetings and interactions are new ideas (Lindqvist 
et al. 2013).
Moreover, over the time the concept of innovation 
has grown stronger in relation to clusters and in more or-
ganized clusters innovation is really at the heart of what 
clusters should be about (Lindqvist et al. 2013). This is 
in line with our results (see Table 1), where it can be seen 
that the majority of clusters confirm the setting of objec-
tives with regard to the support of eco-innovation in theirBrought to you by | Univerza v Mariboru
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regional/national program and/or include those objectives 
in their cluster strategies. Some of them are also primarily 
focused on eco-innovation.
According to the theory, the presence or absence of 
eco-innovation priorities in cluster policies might be related 
partially to the wider policy framework and the support to 
eco-innovation available in each one of the countries (Bar-
soumian et al. 2011). Therefore, in countries where eco-in-
novation policy framework supports the development and 
uptake of eco-solutions or in countries that have older clus-
ter policies, it is more likely that also eco-innovation cluster 
policies are in place (Barsoumian et al. 2011). However, we 
can see that countries with longer cluster policy history con-
firm setting of the objectives related to the eco-innovation 
support in their national/regional cluster programs, also in 
their cluster strategies they consequently implement eco-in-
novation activities to a greater extent, while the ones with 
the shorter cluster policy history are weaker in all of the 
aforementioned criteria.
Moreover, referring to our study, we can see also that 
our findings are consistent with the prior research and theo-
ry, which suggests that voluntary engagement of enterprises 
steers them towards greater implementation of eco-innova-
tion (Doran and Ryan 2012). Therefore, clusters from coun-
tries, which confirm setting the objectives to the eco-inno-
vation support in their regional/national cluster programs 
objectives, or include those objectives in their cluster strat-
egies, or primarily focus on eco-innovation, implement also 
more eco-innovation activities and rank higher (with regard 
to the median values) compared to the ones that do not satis-
fy any of previously mentioned three conditions. Similarly, 
theory suggests that enterprise’ strategies and their primary 
focus, which are set up in order to support eco-innovation, as 
a result induce the development of green products (Laperche 
and Uzunidis 2012).
In addition, Plambeck (2012) stress that enterprise’ strat-
egy has direct and indirect impact on its innovative behavior 
and, therefore, affects the level of innovativeness of the re-
sponses related to environmental changes. Our conclusion 
derived from this study, is that clusters have an important 
role in dissemination of eco-innovation activities within 
companies grouped in clusters and therefore, more emphasis 
should be given to implementation of the objectives related 
to the support of eco-innovation in their cluster strategies. 
5.2   Conclusion, limitations of the study 
and future research directions
The major evidence arising from the analyses performed is 
the big difference regarding the level of cluster policy devel-
opment and operations of cluster organizations that affects 
the clusters’ implementation of eco-innovation activities 
as well. Therefore, the biggest challenge for policy makers 
will be in the lowering of such differences and in homoge-
nization of operating conditions for clusters, with focused 
actions adapted to their level of development. One of the 
biggest opportunities lies in the knowledge transfer and the 
transfer of good practices from more to less developed re-
gions/countries/cluster organizations. One potential solution 
to lower such disparities would also be in the development 
of focused international cluster networks, with an aim to 
transfer accumulated knowledge, good practices and expe-
riences on different levels; policy makers, cluster organiza-
tion’s and cluster members.
One of the biggest limitations of this study is the huge 
difference in the level of development and operations of 
cluster policy and, therefore, it was hard to suggest some 
generalized conclusions. Being a limitation, big differences 
in the level of cluster policy bring at the same time also the 
opportunities for learning and improving them, especially 
with the possibility of knowledge transfer and implementa-
tion of best practices across countries and regions. The sec-
ond limitation was the selection of “representative” clusters, 
proposed by project partners in their country/region, which 
is related also to the comparability of knowledge of the way 
in which the data collection was performed by different in-
terviewers.
It was almost impossible to verify this element, be-
cause certain countries have very little clusters, with a 
short cluster policy history (e.g. Albania), while in oth-
er countries there is a rich cluster presence and “history”. 
The next limitation concerns the sampling. Actually, proj-
ect partners selected to interview the clusters they wished 
(they chose clusters that regarding to their opinion were 
the most representative in their country), but such cluster 
may not be really representative for their region or coun-
try. Therefore, the analyzed clusters were not chosen ran-
domly, but according to the opinion of project partners 
(choosing the most representative ones among all clusters).
This is also related to the number of clusters in certain 
countries or region. In the less developed countries, actual-
ly, clusters just started “to establish” and it is expected they 
would deal with totally different problems and challenges 
than clusters in developed countries, with longer cluster pol-
icy tradition. The fourth limitation is pertaining to data anal-
yses (because of very small sample size, just basic statistical 
methods have been used – in our case the descriptive statistics).
As well, the sample was quite small for conducting any 
more advanced analyzes. At the beginning, we have already 
emphasized that our study is merely an outline of the current 
situation, regarding the implementation of eco-innovation 
activities by analyzed clusters. Finally, the last limitation 
pertains to low response rate. Therefore, researchers should 
in future take into consideration the low response rate and 
discuss how to motivate more representative clusters to 
complete the questionnaires and also maintain the equal 
number of clusters from each country with a goal to avoid 
other problems occurring at the stage, when examining the 
results.
In future research work we should include a higher 
number of clusters and gain more information regarding 
the implementation of activities related to eco-innovation.Brought to you by | Univerza v Mariboru
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This would contribute to the research field of eco-innova-
tion in clusters and as well provide results, which could be 
generalized. 
However, our study is a scan of the current situation and 
offers a lot of space to improve. In future, we could comprise 
information about eco-innovation activities in clusters and 
categorize them in eco-product, eco-process and eco-orga-
nizational innovation. Therefore, it would be meaningful to 
explore which factors drive each type of eco-innovation and 
which type of eco-innovation is more beneficial for clusters 
to implement. We could as well explore the barriers of de-
ployment of eco-innovation in clusters and the factors that 
spur clusters in eco-innovation deployment. An interesting 
area of research could also comprise a new eco-product 
development – a research on how clusters approach it. An 
interesting point of research would also be exploration of 
the benefits, consequences that have been seized by clusters’ 
successful implementation of eco-innovations.
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